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ABSTRACT 





Assessing the forest resources of New England, it is estimated that it 
would be possible to substitute an additional .1 quads of firewood for fuel 
oil to meet New England's residential and commercial space heating require- 
ments by 1985. On an activity by activity basis, the direct labor require- 
ments for producing this firewood and the direct labor requirements for 
providing fuel oil in New England are calculated. The study assumes that 
40 to 70 percent of the .08 quads of residential firewood consumption is 
purchased, and 90 percent of the .02 quads of commercial firewood consump- 
tion is purchased (the remainder being cut by the user). This implies that 
between 10,200 and 16,500 additional jobs could become available if-the 
above technological substitution were to take place. However, only the 
direct employment impacts have been estimated. The effects on other in- 
dustries (e.g., wood stove manufacturing) and on the rest of the nation have 


been ignored. 
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INTRODUCTION 





This study assesses the employment implications of increased utilization 
of firewood as a substitute for fuel oil for residential and commercial space 
heating in the New England states. Recent disruptions in world energy markets 
have led to increased prices for fuel oil in the New England states, and through- 
out the nation. Increasing numbers of households are burning wood for all or 


part of their space heating needs in New England, a reversal of the trend of de- 


creasing firewood usage up to the early 1970's. Unfortunately, reliable estimates 


of the amount of wood currently burned for space heating in New England are 
not available. 

The share of space heating requirements that coulü be provided by firewood 
depends on the availability of such wood from New England's forests. The 
firewood available on a renewable basis is a function of the annual growth, 
cull increment, mortality and the forest management system. However, wood's 
most valuable use is not as fuel, but as a resource for the lumber and paper 
industries. Furthermore, new uses for wood, especially as a chemical feed- 
stock, may also put increasing demands on New England's forests. Thus, fire- 
wood availability will depend not only on the actual resource base, but also 
on other demands for wood and wood products. i 

Assessing the differential employment: impacts of substituting firewood 
for oil in providing space heat for residences and small commercial operations 
raises many questions. One must consider the effects of the decrease in oil 
consumption on U.S. imports and the balance of payments situation and their 
impact on U.S. economic activity. The increased demand for firewood might 
affect the productivity of labor in the wood extraction industries. Decreased 
oil usage will affect the employment in the fuel delivery sectors. There will 
also be an increased demand for wood stoves which will affect employment in 
these industries. Some of the effects will be centered on New England and others 
will have impacts throughout the country. It is not possible, given the models 
and time available for this study, to assess all of these impacts. For this 
analysis only the direct differential employment impacts in 1) the firewood 
producing sectors and 2) the oil delivery network in New England are examined. 


A more detailed discussion of these issues follows. 





First, the available information on the forest resources for New England 
is assessed and the amount of firewood that might be available, on a renewable 
basis, in 1985 is estimated. Then, the problems involved in assessing the 
employment impacts of technological substitutions are discussed. ለ methodol: zy 
is presented for determining the direct differential employment impacts of this 
particular substitution. Finally, the direct employment impacts for the assumed 
amount of firewood substitution for fuel oil are then presented using this 


methodology. 


ele 













II. THE AVAILABILITY OF WOOD FOR ENERGY IN NEW ENGLAND 





















A. Standing Biomass 



















Table 2 





As shown in Table 1, the net volume of wood on commercial forest Table 1 
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ANNUAL GROWTH, CUT, AND MORTALITY 
(10° ft” /year) 







land in New England is approximately 44.2 billion cubic feet 
NET VOLUME OF TIMBER ON COMMERCIAL FOREST LAND* 


ally, biomass from the non-commercial portion of growing stock trees (limbs, 6 3 
(10 ft”) 


Table 3 - 





twigs, leaves, etc.) is estimated at 35% of the volume of the commercial bole, 
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or 15.5 billion cubic feet. The volume of standing biomass in saplings (less 
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than 5.inches d.b.h.) has not been measured. 











































































































































B. Growth Rates 
3 acre total acre growth 
Southern New England 1,699.5 4,394.2 142.0 591.0 6,827.7 1,342 * 106 £t3 ጾሩ3 2 10° £t2 105 ft? | Seer Fully Medium Beete 
The voiume of standing biomass is, however, less useful as an estimate Maine 14,763.2 6,490.2 1,418.8 1,389.1 24,061.8 1,424 i Stocked Stocked Stocked Stocked 
7 ረ 
of the volume of wood as a renewable fuel resource than the net volume of New Hampshire 3,139.9 3,438.7 326.8 337.0 7,442.4 1,586 Southern New England 218.8 19.2 42.0 33.3 beten, tee indiani ኔል ስ 3 n 
Vermont _1,718.0 3,012.2 340.0 834.7 5,904.9 15333 









































unused growth. Changes in timber volume are a composite of several factors: 
Maine 42.0 710.8 24.0 31.3 408. 7 123./ Maine 26 38 29 6 









Total 21,320.6 17,335.3 2,228.6 3,352.3 44,236.8 






















primary growth, growth on initial growing stock volume, growth in the cull 





New Hampshire 50.0 235.3 13.0 27.4 64.4 13.6 New Hampshire 51 43 5 1 






increment, ingrowth (saplings that become poletimber), mortality and timber 

















Vermont 24.0 106.6 17.0 70.3 ' 74.9 43.9 34 48 i4 4 


Vermont 



















removal. Table 2 shows the annual growth on growing stock in the New England 








* Based on the net volume of live growing stock trees that are 5 inches d.b.h. 
(diameter at breast height) and over, from a 1 foot stump to a minimum 4 
inches top diameter outside bark of the central stem, or to a point where 
the central stem breaks into limbs. 





















states. It does not include primary growth (growth in trees of less than 
Total 160.0 1,271.5 62.4 46.4 590.0 804.5 














| Source: U. 5. Forest Service Resource Bulletins: NE-26, WE-36, NE-43, NE-46, 
i various years, 1972-1977. 








5 inches d.b.h.) or the cull increment (growth on that component of the grow- 










ing stock trees which has become rough or rotten). These factors increase 
Source: U. S. Forest Service Resource Bulletins: NE-26, NE-36, NE-43, NE-46, 







Source: U. 5. Forest Service Resource Bulletins, NE-26, NE-36, NE-43, NE-46, 


the total volume of wood growth on commercial forest land. For example, 
various years, 1972-1977. 


various years, 1972-1977. 






growth in the cull increment in Maine was approximately 133 million cubic 






feet or approximately 19% of the net annual growing stock growth in Maine, 






shown in Table 2. Ingrowth (saplings which become poletimber) was approxi- 






mately 507 million cubic feet (75% of the average annual net growth) but this 


(1) 






stemmed from a fraction of growth in the sapling stock 





Thus, the net volume of growth shown in Table 2 (growth less cut), 682 






million cubic feet, may be less ihan half of the total volume of growth on. 







all trees. 
Similarly, the growth rates shown in Table 2 do not reflect the fact 











that New England's forests are undermanaged and overstocked. Table 3 shows the 
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C. Projectior 
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projections bas 
20002. ፲፻ st 
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other uses equa 
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ng, that is, "the degree of occupancy of land by trees, meas- 


f the basal area of trees in a stand compared to the minimum 


rees required to utilize fully the growth potential of the 





it 61% of New Englands commercial forest area is overstocked, Table 4 





or poorly stocked, and thus, not experiencing optimum growth 





* 
PROJECTIONS OF REMOVALS, GROWTH, AND INVENTORY 
(10° Et?) 







‘epts the principle that the volume of wood available for energy 








Removals Growth Inventory 





ible basis equals the volume of growth not dedicated to commer- 



















‘ial purposes, then a status-quo limit (assuming no changes in 
























h 1982. 49.5 204.0 7,680.0 
umbering practices) is 682 million cubic feet (or, at 200,000 Southern Ner England (1382); ዝ 
i ' Maine (1981) 681.0 771.2 23,727.9 
ads). As discussed previously, however, this potential volume s * 
i 74.0 245.0 ) À 
be doubled or even tripled if forest management practices were New Hampshire (1983) 
ace Vermont (1983) 68.0 122.0 5,189.0 
ace. 
Total (Approx.) 872.5 1,342.2 44,071.9 









S of Growth and Cut 








iows Forest Service projections of growth, cut and inventory on 


















rees out to about 2003. While these projections show both the Southern New England (1992) 57.3 199.0 9,480.0 
ntory and the volume of growth to be increasing, the rate of Maine (1991) 725.1 828.9 25,212.8 
t a more rapid pace. Thus by approximately 2003 -the net volume New Hampshire (1993) 87.0 238.0 8,050.0 
h on growing stock trees is approximately half of the volume of Vermont (1993) -97.0 — vr 


Total (Approx.) 







shown in Table 2. 


ections were, however, based in part on the assumption that 























would be in equilibrium in 2000. Alternative Forest Service Southern New England (2002) 35.0 189.0 11,150.0 
ed on a status quo situation showed cut to exceed growth before Maine (2001) 858.1 862.4 25,703.9 
ch is indeed the case then maintaining the .14 quad status quo New Hampshire (2003) 105.0 230.0 8,700.0 
| above would require lumbering and management practices not Vermont (2003) 127.0 154.0 6,020.0 
ace throughout the region. Total Approx.) 1,123.1 1,435.4 51,573.9 












e Sources of Supply 





* Years of projections vary due to varying years of forest surveys. 












amount of wood available for energy use on a renewable basis 





Source: U. 8. Forest Service Resource Bulletins: NE-26, NE-36, 






| function of cut and growth; other factors come into play. In 






NE-43, NE-46, various years, 1972-1977. 







rent commercial uses the total volume of wood available for 
ls the surplus of growth over cut, plus the cull increment on 


plus the mortality increment, plus the volume of sapling growth 











not dedicated co stand replenishment, plus wood residue generated from all 





sources. Estimates of this volume of wood for the years 1981, 1991 and 2001 



































(approximately) are shown in Table 5. These estimates are based on the follow- 
ing assumptions: the rate of growth and cut on growing stock are equal to 
those shown in Table 4, the volume of growth on the non-commercial portion of 
growing stock trees is equal to 35% of the growth on the commercial portion 

of growing stock trees (approximately equal to the biomass ratio); the cull 

and mortality increments will decrease by 2% per decade ( because the in- 
creasing rate cf cut implies at least a passive management system); and, pro- 
gressive improvements in the use of woody material will decrease the volume 


of unused residue at the plant and in the field. 





A progressive management system would alter these projections but it is 
difficult to estimate whether such a system would increase the volume of wood 
available for energy. Such a system, for example, would presumably increase 

the growth rate but at the same time it would decrease the volume of wood 
available from the cull and mortality increment. Similarly, pruning of the 
sapling stock would no doubt result in an increased rate of growth of commercial 
growing stock trees but might result in an absolute decrease in the volume of 
wood available from a circumscribed area over a short period of time. For ex- 
ample, a wood plantation with a rotating cut every ten years could take a 
greater volume of wood off the land than could a management system with a 


(2) 


25-40 year commercial wood cycle 














E. Resource Constraints 





Without getting into too detailed a description of specific resource 
constraints three problems for wood for commercial and residential energy use 


seem imminent. First, as shown in Table 1, the greatest volume of wood is 








not located near the greatest population densities. Second, there is an in- 
creasing demand for wood products as reflected in the increasing ratio of 

cut to growth. The demand for wood for energy will create a conflict between 
the wood industry and a potential wood energy industry. If wood for energy 
is economically competitive with wood for commercial or industrial purposes, 
and the rate of demand for wood for energy by 1985 is large, then this will 


exacerbate the third problem: namely, the environmental impacts of current 





Table 5 


ESTIMATES OF THE VOLUME OF WOOD AVAILABLE ON A 
REMOVABLE BASIS FROM ALL SOURCES FOR ENERGY USE 


(10° tt”) 


Approximate 1981 1991" 2001 



























a) 





b) 





c) 


d) 





Unused growth 


Commercial (F.3.)” 470 449 310 
86ክር66ክፀናርፈ81 (352)? 469 492 502 


Cull increment (19, 17, 15%)" 255 239 215 
Mortality increment (17, 15, 13) ° 228 211 187 
Sapling increment (no. est.) መ - - 
Wood residue (26, 20, 105 of remains) __227 


Total 
Quads“ Ap .32 27 


Difference between cut and growth in the Forest Service Projecting (Ref. 1) 


and Table 4. 


mercial and noncommercial. 


Estimated as a percentage of total growtiz presented in U. S. Forest Service 
data (Ref. 1) and assumed to decline over time due to the passive management 


resulting from increased cutting. 


200,000 btu/ft>. 

























Growth on all growing stoc.: trees based on the biomass ratio between the com 


(3) 


logging practices . It is difficult to imagine a system of logging for both 
commercial and energy uses without an improved forest management system. If 
energy demands were to bring the rate of cut into equilibrium with the rate 
of growth without such a management system, it is not difficult to postulate 
the environmental problems that might result, including loss of soil stabil- 
ity, soil runoff, and loss of nutrients to the forest ecosystem. For private 
land owners, using wood to heat their homes, approximately 10 acres is suf- 
ficient to provide a renewable energy supply. However, if increasing demand 
creates a commercial wood for energy industry, greater competition for large 
commercial timber stands may result. Thus, the land ownership pattern, par- 
ticularly of large land holdings, will play an important role in determining 


where and how wood resources are exp’ ited. 

















































































III. ESTIMATED LEVEL OF WOOD FOR SPACE HE, 





Given the volume of wood avaiiable o 
Table 5, it is judgementally determined th: 
could be burned for space heating in New Er 
by no means a firm estimate, but was arrive 
Wood's most valuable use is as a resource ! 
paper and pulp industries. The increasing 
be chipped and used for firing steam electr 
boilers will provide another competing use 
stock is becoming cost effective, and as pe 
this may create yet another demand for fore 
are no reliable estimates available of how 
space heating in New England, and this cut 
estimates. Brookhaven National Laboratory 
require approximately 1.2 quads of fuel for 
heating in 198505). Thus, the assumption o 


ing would meet about 8 percent of New Engla 
in 1985. 
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V. TECHNOLOGICAL ASSESSMENTS 







which gained a relative advantage because of their low or efficient use of 























IV. EMPLOYMENT IMPLICATIONS OF TECHNOLOGY SUBSTITUTIONS 





accounts. The same was true for most other non-OPEC countries. Germany, for 





energy, Or new industries which developed due to the increasing awareness i il 4 " ! i k E 
Since it is not possible to separate the national employment impacts of the 






























ATING IN 1985 6 
example, financed all of its oil imports by exporting goods to non-OPEC Bat iona Ps 





of energy problems, which have resulted in increased job opportunities. These 





The analysis of the employment implications of technological substitutions 
i recent disruptions in the world energy markets, then the estimation of the impacts 


















1 ኋ renewable basis estimates in ' ; 
requires that one address man uestions. Examining the effects of the recent i h 

a y q 8 Thus, the recent distruption in world energy markets have led to an overall are structural changes in employment patterns that are also difficult to meas- AAA 10 በሴ HAAG, ስ(7፻16515 Hab 

y i sk. 


at an additional .1 quads of wood የ i 
- world energy market disruptions on U.S. employment may provide some insight as increase in international trade activity. It is not possible to directly iden- eee ka ስ ee Ba H A. ስ1ለከዬሁ 66 
‘ It is possible to examine individual technologies in terms of their entire 







igland by 1985. This quantity is : i , 
d N z ነው CES QUSOCLONG የጠሩ cOn SnG GEM በሰሩ De 06557 በበበ. tify the effect of increased oil prices on the U.S. balance of payments situ- 
ቅ Employment and National Energy Policy fuel cycie. The energy system is quite complex and a rational, systematic, 





































d at by considering several factors. i i ' | á 
ation, or to estimate what tnat situation would have been like 1፻ OPEC had not 













A. The Balance of Payments Situation 
simple description of this system would greatly aid the analysis of specific 





All of the aforementioned factors make it extremely difficult to casually 












'or both the wood products and i i i . 
raised its oil prices. 







technologies. A framework developed at Brookhaven National Laboratory and 


identify the impact that higher energy prices have had on employment over the 
ce) At the left side of 


The recent changes in world energy markets may very well have had effects 








likelihood that wood residues might 






















last several years. The mix of inputs that industries choose depends on more than used extensively is the Reference Energy System (RES) 


t f he U.S. i e 
on both the level and structure of employment in the U.S The increasing ex 8. Labor Productivity and Technological Change 





“ic generating plants or industrial 
an RES is a list of resources, renewable and nonrenewable, that are considered 


the current price of an input and its substitutes. It also depends on the ex- 







penditures on imported oil decrease spending on domestic goods and services. 








for wood). Wood as a chemical feed- hà i i አሰር) 4 i d ከ D 4 
However, the increased revenues of the OPEC nations resulting from these oil o ed 00880 TOCING CONSOLLE dd NOVO Streets 
pectations of future prices and availabilities of the input and its substitutes. to be sources of energy (see Figure 1). End use requirements for energy ser- 



















the relative amounts of capital, labor, energy and materials used in the pro- 


troleum prices continue to rise, 
vices are listed on the right side and the "activities" involved in converting 
























sales leads to an increasing demand for the goods and services of other nations. 
duction process. An input's contribution to the productive process is known The goals of a national energy policy are multi-faceted: independence from 


st products. In addition, there 
the energy resources into the services required to meet the end use demands 


much wood is currently burned for Therefore, part of the dollars we send to OPEC come back through their purchase 
as the input s productivity. (Total factor productivity is the productivity foreign supplies, less reliance on exhaustible resources, reduction in the rate 
are listed across the top. A complete RES presents a network representation 





of goods and services from the U.S. on current account. This is known as 
of all inputs.) Over time, the productivity of the inputs change. In any of growth of energy usage, protection of the environment, and continued econ- 


is not included in the current cut 
of the flow of the energy forms from their extraction througn all of the ac- 


prinary recycling. Other oil importing nations must increase their exports in (7) | 
industry, the growth of any input may be less than (or greater than) the growth omic growth Incentives to industry to implement programs to speed the 


estimates that New England will 
tivities necessary to convert them to the required services. A path linking 


order to finance their oil nurchases. This increases their internal economic 
of output, thus increasing (or decreasing) that input’s productivity. This attainment of these goals must take into consideration not only their effect on 


residential and commercial space 
the activities that reflects the steps necessary to convert the resources to 


activity, and thus their demand for all imports. Some of these imports are 
change in productivity is called technological change. It may occur for many the current parameters affecting the decision making processes, but also the 


f .l quads of wocd for space heat- 
the specific energy service and end use is called a trajectory. Each "activity" 


purchased from the U.S. This is known as secondary recycling on current account. 
reasons, some of which can be explained and some of which can not be explained. expectations of future parameters. 


nd's space heating requirements 
in the trajectory represents a technical process that can be characterized by 






























ር) 1 - i £ i 
DE CHUTES, GOS GLL OF CAD COLLADO CONS 55 EEE Sa SO For oll coua The technological change which is understood is known as embodied technological 


the flow of the resource through that step, and the requirements for capital, 


back to the U.S. in this manner. The OPEC rations must make many decisions on i 
change. This results from actual changes in the nature of the inputs. For 


labor, energy, and materials necessary for that process. 


how to spend their new income. They can allocate their spending between both , ' l i | 
example, over time the education level of the work force has been increasing. 


For this exercise, the labor requirements per unit output for each 


current and future consumption. Their current consumption needs were discussed ላም i 
A better educated work force is a more efficient work force. But, there is 


activity can be specified. Then, ከሃ perturbing the system the reiative labor 


above. For future consumption, they invest their dollars in U.S. and other 
d d a part of technological change which cannot be explained, disembodied techno- 


foreign countries either by directly investing in industry or real estate, or i l i l 
logical change. That is, after accounting for known changes in the nature of requirements for incremental levels of specific technologies can be compared. 


by investing in financial institutions. As in their current account expendi- | 
The goal of this analysis is to examine the differential labor reguirements 


tures, their purchases on the capital account can come into the U.S. on both a 


the inputs, there may still be changes in total factor productivity which are 
for wood space heating versus oil space heating. This can be done by 





left unexplained. 





primary recycling and secondary recycling basis. 
comparing the labor intensities at different activities along these two 












The relative mix of the inputs is changing over time because of these 
trajectories. The wood-space heat trajectory has been divided into four 












In 1974, the U.S. imported $17 billion worth of oil from the OPEC nations, i ! 
explained and unexplained factors, as well as changes in the relative prices 
activities: the cutting and extraction of wood from the forests; the trans- 


and exported 57 billion worth of goods and services to OPEC (primary recycling 


on current account), leaving a 510 billion deficit with the OPEC nations. 


of the inputs. It is difficult, if not impossible, to separate the various 
portation of the wood to consumers or local distribution points; the final 


causes of the changes in the input usage. Thus, the separate effects of 
splitting of the firewood; and the burning of the wood at its end use. It is 


However, the U.S. had a $7.6 billion trade surplus with non-OPEC nations, (some of 
assumed that the consumers do the final splitting of the wood. The oil-space 


which was secondary recycling), leaving a $2.4 billion deficit. The U.S. also 


i higher energy prices on the use of labor cannot be determined. 


There may, in fact, be industries where it is clear that higher energy 
heat trajectory involves several more activities: the extraction of the crude 


had a 50.7 billion net capital inflow in 1974 (primary and secondary recycling 


on capital account). The U.S. was thus able to finance most of its oil pur- 


prices have adversely affected their output levels, thus lowering their 


total labor usage. However, it is just as likely that there are industries 





chases through primary and secondary recycling on both the current and capital 
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the transportation of the crude oil to the refineries, the refining of 


bution of the fuel oil, and the final burning of the fuel oil at its end use. 


In the context of a regional analysis such as this, only the activities 
The crude oil extraction, 


which take place within the region are of interest. 
transportation and refining do not take place in New England. 


in New England is celivered by tanker, and then through pipelines to the 


interior (9). 


heat that is relevant for this analysis is the coastal unloading and pipe- 


line transport to interior terminals, the local distribution networks, and 


the final burning of the fuel oil at its end use. As in most regional 


assessments, 


are left unchanged by the decrease in the use of fuel oil. That is, it is 


assumed that there is perfect mobility of employment and economic activity, 


such that the lower demand for fuel oil by New England will not disrupt the 


rest of the economy. 


Once the amount of wood for space heat that will be substituting for 


fuel oil is specified, the increase in employment needed to provide tnat 


amount of firewood and the loss of jobs due to the decrease in fuel oil usage 
This will yield the direct differential employment effects 


However, this ignores 


can be calculated. 


of the specified amount of wood for oil substitution. 
For example, increased firewood 


possible secondary and tertiary effects. 
This will 


utilization will require the manufacturing of more wood stoves. 
generate employment in the wood stove industry (a secondary effect). 
product ion of wood stoves will increase the demand for steel, and increase 


employment in the steel industry (a tertiary effect). 


oil deliveries wili mean fewer oil trucks, decreasing employment in the truck 
the steel industries (ter- 


manufacturing industries (secondary effect) and in 


tiary effect). 


along the trajectories being analyzed. 


take place within New England or not, 


of these effects with any degree of confidence: Models which can estimate 


secondary and tertiary effects are not sufficiently disaggregated to allow 


us to examine the sectors in which we are interested. 














EMPLOYMENT 








It is assumed that the technology for cutting and transporting the 






firewood. 


While the first order or direct effects are, in all likelihood, the larg- 


firewood will not radically change in the near future. Using the 1 





est in magnitude, one cannot conclude that the net differential employment 







firewood consump 







impact (which includes the secondary, tertiary and all other effects) will be Labor Requirements - Fuel Oil 





ment generated i 












in the same direction as the direct differential impact. 


Estimates of the labor required for coastal oil import facilities and all of this fire 


product pipeline and storage facilities were obtained from Stanford Research 








Labor Requirements - Firewood residential user 

















data for these facilities. 


Institute and Bechtel Corporation 


Fuel oil i ' ' 
The rue It is assumed that firewood is cut and gathered by individual cutters 









data indicates that about ,2:10”?* manyears of labor are required to move a percent of those 


or small crews, and is not gathered on a large scale. It is possible that 
Btu of fuel from a tanker through an average 300 mile pipeline to storage cent of the wood 


: i fuel oil to space 
Therefore, the portion of the trajectory zn sus d commercial lumber operations may gather some firewood (from residues, for ex- 


The firewood is then distrib- 


facilities. (The manyear estimate includes both manual and non-manual personnel). structures and t 






ample), but this is assumed to be negligible. 





Estimates of the labor requirements for distributing fuel oil to residen- 


uted, largely to local markets, by the cutting crews. However, for analytical 






purposes, it is assumed that the cutting/gathering operation is distinct tial and commercial customers, and of servicing their oil burners were obtained assumed that 90 
it is estimated 


It is also assumed that the purchaser from conversations with several oil distributers in the Northeast and with a 





i i 1 loyment levels 
it must be assumed that the GNP and national empíoym from the transportation of the firewood. 


of the firewood does the final splitting of the wood (it is partially cut and 


space heat will 





representative of the Oil Heat Institute. The estimates from each source cen- 





ients from above 


en ce oe eal 


tered on about 30, 08107" manyears/Btu for delivery of the fuel oil, servicing 


split by the cutters) and the operation and maintenance of the wood stove. 












their customers oil burners, and management and clerical help. It is assumed 















Discussions with several wood cutters, Forest Service representatives, 
that the technology for distributing fuel oil in New England will remain fairly 


and state Energy Offices produced a range of from 4 to 12 hours to cut a cord 
constant in the near future. 


of wood and load it on a truck. The length of time depends on the particular 


stand of trees, their accessibili.y by truck, the terrain, the degree to 


which the wood is to be split, and the expertis? of the cutter.. It is assumed 


that 8 hours per cord, on average, was a reasonable estimate for a fairly ex- Thus, from 


perienced cutter, on an accessible, average stand of trees, with moderate 


splitting. Assuming a 2006 hour year per laborer, and an average Btu content 


of 18 million Btu/cord, this yields a labor coefficient of 222.2x10 2 


Increased 


years/Btu (4x107? myrs/cord) for cutting and gathering firewood. 






Similarly, fewer fuel It is assumed that the wood is transported in small trucks (approximately 


2 tons) which can carry a cord of wood. The wood is transported locally on 









an assumed average of 45 miles, at an average speed of about 30 mph. 
This yields a labor require- 


tion network due 


There will be secondary and tertiary effects at each activity assumed that the purchaser stacks the firewood. 


It is not clear whether these will This number probably 


ment of about 1 1/2 hours per cord for transportation. 






nor is it possible to estimate the size ranges between one and two hours, depending on the distance, road conditions, 


and particular truck size. Using the same assumptions as above for the length 


of the manyear and the Btu content of the wood, these assumptions yield a labor 


coefficient of 41.7x10° 2 myrs/Etu (.75x107> myrs/cord) for transporting 
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IMPLICATIONS 


abor coefficients discussed above, and an assumed increase in 
tion of .1 quads, it is possible to estimate the direct emp loy- 

n the firewood cutting and transporting activities. However, not 
wood will be purchased by consumers from commercial cutters. Many 
s of firewood will cut all or part of their own wood. A 


(13) study both indicate that about 30 to 60 


a New Hampshire 
who burn wood cut their own wood. It is assumed that 80 per- 
burned for space heat (.08 quads) will be in residential 

hat from 40 to 70 percent of this is purchased from commercial 
.02 quads of wood burned in commercial buildings, it is 

percent of it is purchased from commercial cutters. Thus, 

that from .05 quads to .074 quads of the firewood burned for 


be purchased from commercial cutters, Using the labor coeffic- 


, 050 .074Q 
9 222.2 x 1012 myrs/btu 11,110 16,445 
ortation 41.7 x 107}? myrs/btu 2,085 3,086 


otal 13,195 myrs 19,531 nyrs 


13,200 to 19,500 jobs will be directly created in the firewood 

sporting operations. 

abor coefficients for the oil delivery network discussed above: 
.1 Q 

! ' -12 

ing, pipeline, storage .2x 10 myrs/btu 20 

Distribution 30.0 x 1012 myrs/btu 3000 

otal 3020 myrs 


estimated that 3,020 jobs will be lost in the fuel oil distribu- 
to the substitution of .1 quads of firewood for fuel oil in 


and's space heating requirements in 1985. 


differential employment impact of this firewood--fuel oil sub- 
ain of between 10,200 and 16,500 jobs in New England. In 1977, 


ximately 300,000 unemployed persons in New England) 


It might be possible to estimate the income generated ከሃ this technologi- 
cal substitution, but it would necessitate more time than was available for 
this study. There are many factors which must be considered in calcvlating 
the income generated. Many of the jobs created will be of a "non-market" 
nature. That is, people will work cutting wood for firewood but not report 
the income earned, or, possibly, not report the fact that they are working to 
the unemployment insurance office. Also, secondary and tertiary income gen- 
eration must also be taken into account, and many of the problems mentioned 
above with respect to the employment impacts would also make the estimation 


of these effects difficult. 
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CONCLUSIONS 





Given the Forest Service estimates of New England's forest resources, it 
is estimated that about .1 quad of firewood could, on a renewable basis, sub- 
stitute for fuel oil in meeting New England's space heat requirements in 1985, 
This could generate between 10,200 and 16,500 additional jobs. In a study by 
—— of the implications of wood steam electric generation in Vermont, 
similar positive employment impacts were found. However, only the direct dif- 
ferential employment. effects have been estimated. The secondary and tertiary 
effects on related industries have been ignored as well as the effects on 
other regions of the country. Also, the estimates of the wood available are 


based on several assumptions about the growing stock, forest residues, cull 


increments, mortality rates and forest management system. 
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